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ABSTRACT 


Introduction: adopting proper eating habits is crucial for the metabolic control of 
diabetes mellitus type 1 (DMI) in children and requires the involvement and effective 
participation of the family implying in changes in established eating patterns. Objec- 
tive: to evaluate the dietary profile of children and adolescents with DMI and their 
adaptation to current recommendations. Patients and methods: we studied 146 indi- 
viduals aged between seven and 19 years old with at least one year of DMI diagnosis 
and treated at the Division of Pediatric Endocrinology of the General Hospital, Federal 
University of Minas Gerais. The diet was assessed by a quantitative food frequency 
questionnaire, previously tested and validated in a pilot project. Results: the average 
percentage of ingested calories as protein and polyunsaturated fat was within the 
adopted recommendations; that of saturated fat and cholesterol exceeded the recom- 
mendation in the entire study population. The monounsaturated fat and carbohydrates 
intake in individuals under 14 years of age did not reach the adopted recommenda- 
tion. Adolescents between 15 and 19 years old ingested a high percentage of calories 
from carbohydrates while children between seven and ten years old ingested more fat 
and protein. Adolescents between 15 and 19 years old presented the most inadequate 
eating habits. Conclusion: a diet with poor lipid profile, inappropriate eating habits, 
and nutritional inadequacies that contribute to poor control of DMI are of concern. 
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RESUMO 


Introdução: a adoção de hábitos alimentares adequados, fundamental para o controle 
metabólico da criança com diabetes mellitus tipo 1 (DMI), necessita do envolvimento e 
participação efetiva da família e pode implicar mudanças nos padrões alimentares já esta- 
belecidos. Objetivo: avaliar o perfil alimentar de crianças e adolescentes com DMI e sua 
adequação às recomendações atuais. Casuística e métodos: foram estudadas 146 pessoas 
com idade entre sete e 19 anos e no mínimo um ano de diagnóstico de DMI, atendidos na 
Divisão de Endocrinologia Pediátrica do Hospital das Clínicas da Universidade Federal 

de Minas Gerais. A dieta foi avaliada por meio de questionário quantitativo de freguência 
alimentar, testado e validado previamente em projeto-piloto. Resultados: o percentual 
médio de calorias ingeridas como proteínas e gordura poli-insaturada estava dentro das 
recomendações adotadas; o de gordura saturada e colesterol superou a recomendação em 
toda a população estudada. À ingestão de gordura monoinsaturada e a de carboidratos 
nos indivíduos com até 14 anos de idade não atingiu a recomendação adotada. Adolescen- 
tes entre 15 e 19 anos ingeriram alto percentual de calorias provenientes de carboidratos, 
enquanto as crianças entre sete e 10 anos de idade ingeriram mais gorduras e proteínas. 
Os adolescentes de 15 a 19 anos apresentaram hábitos alimentares mais inadequados. 
Conclusão: constituem motivo de preocupação a dieta com perfil lipídico insatisfatório e 
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hábitos alimentares inapropriados, inadeguações nutricio- 
nais que contribuem para o mau controle de DMI. 


Palavras-chave: Diabetes Mellitus Tipo 1; Consumo de 
Alimentos; Dieta para Diabéticos 


INTRODUCTION 


Diabetes mellitus type 1 (DMI) is the most common 
endocrine-metabolic disorder in childhood and adoles- 
cence with an increasing incidence.! Despite the numer- 
ous advances in treatment, itstill has high morbidity and 
harm to the quality of life, especially related to neces- 
sary restricting therapies including dietary treatment. 
The prescription of a balanced and individualized diet 
is essential and should be conducted considering the 
nutritional, socioeconomic, cultural, and psychological 
aspects in which individuals are inserted. Its main ob- 
jective is to maintain plasma glucose and lipoproteins 
concentrations as close to normal as possible to foster 
growth and development within the expected, and re- 
duce the risk of vascular disease and its complications. 

Although the adoption of proper eating habits 
is critical to patient management, adherence to di- 
etary treatment is not always easy because it implies 
changes in eating patterns and involvement and ef- 
fective participation of the family. 

The nutritional diet composition is also impor- 
tant, and carbohydrates are the dietary component 
that have the most influence, especially on postpran- 
dial glucose. Considerable emphasis has also been 
given to the quality of ingested lipids: the preference 
for mono and polyunsaturated fats appears to be an 
important aspect of reducing the risk of cardiovascu- 
lar disease presented in this population.” 

There are few national publications related to the 
food intake profile of children and adolescents with 
DMI in the large research databases. Studies of this 
nature are important because they allow estimating 
this consumption and possible factors related to nutri- 
tional inadequacies, which can be used as subsidies 
for planning more targeted nutritional interventions. 
The aim of this study was to evaluate the dietary pat- 
tern of children and adolescents with DMI and com- 
pare it with the current nutritional recommendations. 


MATERIAL AND METHODS 


The study enrolled children and adolescents with 
DMI, between seven and 19 years old, with at least one 
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year of diagnosis and treated at the Division of Pediat- 
ric Endocrinology of the General Hospital, Federal Uni- 
versity of Minas Gerais (HC/UFMG). The calculation of 
the minimum sample size (n = 140) was executed con- 
sidering the total number of children and adolescents 
with type 1 diabetes (n = 240) who met the criteria de- 
scribed above and considering a sample loss of 10%. 
The error margin of 5%, confidence level of 90%, and 
maximum variance for the proportion of responses 
were adopted. The sampling strategy was determined 
by the census, that is, individuals who attended the 
outpatient clinic of the HC/UFMG for nine consecutive 
months in every other random day were interviewed. 

The study was approved by the Ethics Committee, 
under Opinion number 347/05. Parents or guardians, 
or the interviewees when over 18 years old, signed an 
informed consent form. 

General information and eating routine was col- 
lected from the study participants through a semi- 
structured questionnaire previously tested in a pilot 
project that was answered by responsible parties or 
the patients themselves and supplemented the re- 
search in medical records. 

Weight and height were measured according to 
the techniques recommended by Jelliffe? and body 
mass index (BMD was calculated by dividing weight 
in kilograms by height in square meters.” Children and 
adolescents were classified according to BMIs and 
nutritional status as: underweight (<5" percentile), eu- 
trophic (> 5º” percentile and <85 percentile), at over- 
weight risk (> 85!" percentile and < 95!" percentile), and 
overweight (> 95!" percentile) according to percentiles 
generated by the DietPro software (version 4). 

The usual intake in the six months preceding the 
date of the evaluation was obtained using a quantita- 
tive food frequency questionnaire (QQFA), validatedº 
and adapted to the studied population based on a pi- 
lot study. For each QQFA item, participants reported 
the average frequency of habitual consumption and 
usually consumed portion sizes with the help of a 
photographic example.!º The nutritional composi- 
tion of ingested diet was analyzed using the DietPro? 
software (version 4).º The diet nutritional adequacy 
was assessed by comparing the estimated daily in- 
take of nutrients with reference values expressed in 
% of total energy intake (VET %) ingested: carbohy- 
drates: 55-60%, protein 15-20%, and 0.8-1.0 g/kg of 
body weight, lipids: <30%, 10-15% monounsaturated 
fats, <10% poly, and <7% saturated, Cholesterol: 200 
mg and fibers 14 g/1,000 kcal.º 1! 
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Foods were divided into seven groups following 
the recommendation of the American food pyramid 
adapted to the Brazilian population.!? Sweets and fats 
were included in a single group due to the low partici- 
pation of these items in the total consumption of food. 
We evaluated the relative participation of these groups 
in total food consumption by dividing the average con- 
sumption of each group by the average consumption 
summation of all groups (in grams and/or milliliters). 

The relationship between caloric intake and basal 
metabolic rate (IC/TMB) was calculated to assess the 
quality of information obtained. TMB was estimated 
by the Schofield equations (1985) as recommended 
by FAO (2001).8 The IC/TMB ratio was used as an in- 
dicator of super and underestimation of self-reported 
caloric intake based on the following cut-off points:!! 
< 1.14 (severe underestimation); 1.14 to 1.34 (underes- 
timation), and >2.4 (overestimation). 

Data were analyzed with the SPSS version 13.0 
and R version 2.6.1 statistical softwares. Subjects 
were divided into three age groups: seven to 10, 11 
to 14, and 15 to 19 years old. The chi-square test or 
Fisher's exact test, when indicated, were used to eval- 
uate associations between categorical variables. Nu- 
merical variables between independent groups were 
compared by the Student t-test and ANOVA. Multiple 
comparisons between groups were performed using 
the Tukey's test. The significance level of 5% was ad- 
opted for all tests. 


RESULTS 


The study included 146 diabetic patients (62.3% 
females), schoolchildren (aged between seven and 
19 years), with the mean age of 12.9 + 3.6 years. The 
mean disease duration was 6.9 + 3.6 years and the 
mean age at diagnosis was 6.0 + 3.4 years. The aver- 
age insulin dose was 0.84 + 0.2 U/kg. Most (87.7%) 
patients were eutrophic, 8.9% were underweight, 
and 3.4% at risk of being overweight. Out of the stud- 
ied subjects, 96.2% had monthly family incomes of 
up to five minimum wages and 62.3% up to 2 MW; 
38.5% of mothers and 34.3% of fathers had up to four 
years of education. 

When asked about the main difficulty faced in 
treatment, the majority of respondents mentioned 
the diet (55.5%), followed by having to apply insu- 
lin (20.5%), and undergoing frequent consultations 
(9.60%). Out of the patients who cited the diet (n = 


81), 38.3% and 33.3% highlighted the fact of having 
to comply with quantities and restrict sucrose as the 
main difficulty as, respectively. 

The dietary patterns of participants, divided by 
age group, are presented in Table 1. 


Table 1 - Food pattern of 146 children and adoles- 
cents with type 1 diabetes 





<4 meals 03(7.00%) | 05(9.6%) 19(38%) 
5-6 meals 31(721%) - 42(80.8%) 30 (60%) 
> 6 meals 09(20.9%)  05(9.60%) 01(2.0%) 





Yes 40(93%)  43(82:7%)  35(68.6%) 
No 03(7.0%)  09(17.3%)  16(31.4%) 
Yes 17(39.5%) 29(55.8%)  24(471%) 
No 10(23.3%) 12(231%)  16(31.4%) 
Sometimes 16(37.2%) - 11(21.2%) 11 (21.6%) 


Sugar substituted only in 


Gitiias 00 (0.00%)  09(17.3%) | 09(17.6%) 
Uses only sweetener 4 (95.3%) 40(76.9%)  34(66.7%) 
Uses sugar and sweetener 02(4.70%) 03(5.80%)  03(5.90%) 
Uses only sugar 0.0(0.00%) 0.0(0.00%)  03(5.90%) 
Others 0.0(0.00%) 0.0(0.00%) | 02(3.90%) 


Free lunch 15 (34.9%) 15(34.9%)  15(28.8%) 10(23.3%) 
Home snack 28(651%) 26(50.0%) 12(27.9%) 
Purchases snack 0.0(0.00%) 05(9.60%)  10(23.3%) 
Does not snack 0.0(0.00%) 06(11.5%) | 11(25.6%) 


*p<0,01**p<0,05. a- Chi-square test; b- Fisher's exacttest (for 
proportions between groups). 


The most common inadequacy was the habit of 
“snacking”, and only 26% reported not having the 
habit of consuming food outside scheduled main 
meals. A higher proportion of adolescents in the 
15-19 years old group was observed among those 
who did not have scheduled meals, consuming < 4 
meals/day, and among those who bought or did not 
snack at school. There was no association between 
income, education level of parents, and eating pat- 
terns in the studied participants. 

The nutritional composition of the diet consumed 
by participants, divided by age group, is shown in 
Table 2. 
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Table 2 - Content of macronutrients, fatty acids, cho- 
lesterol, and fibers (mean + SD) in diets consumed by 
146 children and adolescents with type 1 diabetes 


Calories (kcal) * 1.813.8+280.4º 2143.9+459.8º 2.0911+516.3º 
% Carbohydrate * 52.5+3.6º 53.7+5.0º 56.7+5.0º 
% Carbohydrate + mono* 60.9+3º 62.14.18 64.9+4º 
% Fat** 30.9+3.4! 90.343,93 29+3.8º 
% Saturated * 10.4+1.6º 9.9+2.0º 8.8+1.7º 
% Monounsaturated 8.4+1.3 8.4+1.4 8.341.7 
% Polyunsaturated 6.5+1.1 6.5+1.1 7.0+1.6 
Y% Protein* 16.6+2.3º 15.9+2.7º 14.6+2.7º 
g protein/Kg weight* 2.9+0.7" 2.2+0.6' 1.4+0.5) 
Cholesterol (mg) 224. 9+63.7 235.3477.3 201+90.2 
Fiber (9/1000Kcal) 16.6+3.1 15.2+3.2 15.6+3.4 


* p<0.01 ** p<0.05 (ANOVA). b, c- different between each other; d, e- 
different between each other; f, g- different between each other; h, i, 
j- different between each other. 


Calories 


The caloric intake of the seven to 10 years old 
group was significantly lower than that of participants 
aged 11 to 19 years; no difference was found between 
the 11-14 years and 15-19 years old groups. 

In this study, the IC/TMB average ratio was 1.61 
+ 0.35. According to the adopted criteria, the preva- 
lence of under- and overestimation in the self-report- 
ing of energy intake was 20.5 and 4%, respectively. 
The prevalence of severe underestimation was 5.59%. 
Among those who showed underestimation, there 
were a predominance of females (73.3%) and adoles- 
cents in the 15-19 years old group (63.3%). 


Protein 


The percentage of calories ingested from protein 
was significantly lower in the group of adolescents 
between 15 and 19 years old group compared to the 
other two groups. The mean percentage intake was in 
line with the recommendation in patients aged up to 
14, and slightly below the minimum threshold recom- 
mended in the 15-19 years old group. Based on the 
criterion of grams of protein per kilogram of weight, 
the average intake was over the recommendation in 
all groups. Out of all respondents, 4.8% surpassed the 
ingestion of 20% VET and 93.8% of the 1.0 g protein/ 
kg of body weight. The average per capita income 
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of those who ate less than 15% of VET protein was 
significantly lower (p = 0.037) than those consuming 
protein within or above the recommended range. 


Fats 


The percentage of calories ingested from lipids 
and saturated fat was significantly lower in the 15-19 
years old group compared to other age groups. The 
average percentage consumption of fats was near 
the upper limit adopted as a reference in the three 
groups. Out of all respondents, 54.1% reported lipid 
intake higher than 30% of VET. 

A statistically significant association (p = 0.026) 
between the percentage of fat intake and BMI was 
observed. All overweight individuals showed lipid in- 
take > 30% of VET; 69.2% of underweight respondents 
showed lipids intake < 30% of VET. 

The average percentage intake of saturated fat was 
higher than the recommendation in all age groups. 
Ingestion of more than 10% of VET was observed in 
42.5% of the study population, however, considering 
the recommended intake of less than 7% of VET, the 
proportion of inadequacy increased to 91.1%. 

The average intake of monounsaturated fat was 
lower than recommended, and that of poly-unsaturat- 
ed fat was within the limit. 

The mean cholesterol intake exceeded the recom- 
mendation. Out of all respondents, 12.3% exceeded 
the ingestion of 300 mg/day and 58.9% of 200 mg/day. 
A higher proportion of females (p = 0.046) reported 
intake lower than 200 mg cholesterol/day compared 
to males (48.4 vs. 29.1%). 


Carbohydrates 


The percentage of calories ingested from carbohy- 
drates was significantly higher in the 15-19 years old group 
compared to other age groups, although it was within the 
recommended. Among the participants aged less than 
14 years, the average percentage intake was lower than 
recommended. Out of all participants, 11.6% had intake 
higher than 60% of VET and 62.3% lower than 55%. 

No difference in fiber intake by age group was ob- 
served, and the average intake exceeded the recom- 
mendation of 14 g/1,000 kcal in all groups. 

No significant differences were observed in the 
percentage distribution of nutrients between genders. 
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The relative share of food groups in the total con- 
sumption of food is presented in Table 3. 


Table 3 - Relative share of food groups (mean + SD) 
in the food consumption of 146 children and adoles- 
cents with type 1 diabetes 





Cereals and tubers (%) * 24.2+6.1 26.5+7.8 31.1410.4º 
Fruits 16.9+9.6 15.74111 17.1+9.6 
Vegetables (%) 81+4.9 81+4.3 8.9+61 
Meat and eggs (%) 11.0+4.4 10.0+3.7 94445 
Legumes (%) 13.34+3.7 12.9+5.2 13.6+6.4 
Dairy products (9%) ** 24.0+11.3? 23.9+16.0º 16.5+17.7º 
Gorduras e guloseimas (%) 2.6+1.7 3.0+1.9 3.331 


*p<0.01 **p<0.05 (ANOVA). b, c- different between each other. 


The most significant share of food consumption 
was of the group of cereals in adolescents from 15- 
19 years old compared to other age groups due to 
the high consumption of some foods like rice, bread, 
and cookies. Among the groups considered sources 
of protein, the highest proportion was related to dairy 
products, followed by legumes, and finally, meat and 
eggs. The intake of milk products by adolescents aged 
15 to 19 years was significantly lower when compared 
to the other groups. In this study, these foods together 
with meats also constitute the main source of fats be- 
cause the participation proportion of fats and treats 
was small. In assessing the share of food groups ac- 
cording to gender, a more significant participation of 
the group of cereals (29.6 vs. 26.1%) and dairy prod- 
ucts (24.7 vs. 19.3%) was detected in males (p <0.05). 


DISCUSSION 


The evaluation of food consumption has been one 
of the biggest challenges in epidemiological studies, 
and despite the significant progress in this area, one 
of the main difficulties is the lack of instruments to 
allow accurate measurements of food intake. 

The relationship between IC and TMB has been 
used to evaluate the accuracy of estimated caloric 
intakes in food intake studies. The self-reporting un- 
derestimation is a fact observed in individuals with 
chronic diseases such as DM1.1º This aspect should 
be considered in routine nutritional care, and anthro- 
pometric and biochemical data should be used in the 


planning of nutrition guidelines in addition to the in- 
formation related to food intake. 

In this study, the prevalence of underreporting of 
energy intake was lower than in other studies.!518 It is 
possible that the method and technique adopted to esti- 
mate the caloric intake were adequate. The highest pro- 
portion of adolescents aged 15 to 19, among those pos- 
sibly with underestimated calorie intake, could explain 
the fact that a difference in calorie intake between this 
group and the 11-14 years old group was not observed. 

Adolescence is a period characterized by a series 
of physical, social, and psychological changes that 
affect the feeding behavior of individuals.” The com- 
plexity of these transformations provides increased 
difficulty in accepting the disease and favors the 
worsening of metabolic control, making diabetic ado- 
lescents particularly susceptible to eating disorders.!8 

In the studied group, the highest nutritional inad- 
equacy was observed among adolescents, especially 
in the 15-19 years old group. A high proportion of indi- 
viduals in this age group purchase or do not snack at 
school. Despite that the analysis of meal composition 
was not carried out in this study, it is possible that 
the nutritional quality of snacks purchased at many 
school cafeterias is inadequate. In addition, the non- 
consumption of these snacks can increase the chanc- 
es of hypoglycemia due to long periods without food, 
jeopardizing the proper disease control. 

Besides the non-consumption of snacks, another 
improper feeding practice was the habit of “snacking”, 
reported by many of the evaluated participants. This 
habit can harm the glycemic control of these individu- 
als because meal times should be synchronized with 
the profile of insulin used; ithas been observed that the 
habit of consuming sucrose and some types of school 
snacks negatively influence the glycemic control. 

Conversely, when the distribution of dietary mac- 
ronutrients was analyzed, the average percentage 
of carbohydrate consumption has not exceeded the 
recommended upper limit as also reported by other 
authors.2º This is possibly due to the increased 
consumption of carbohydrates occurs simultane- 
ously to other macronutrients. Because the main 
dietary source of pure carbohydrate is sucrose, and 
most participants have a restricted intake of it, the 
consumption of carbohydrates is at the expense of 
breads, crackers, rice, and pasta. The increased con- 
sumption of these preparations is usually associated 
with the increased intake of margarine, meats, sauces 
and, consequently, fats and proteins. Thus, the in- 
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creased percentage of carbohydrate intake may have 
occurred parallel to other macronutrients, keeping 
the percentage intake of carbohydrates within the 
recommended range or even below. 

The average fiber intake was satisfactory for the 
entire studied population, being higher than that ob- 
served for several authors.!502224 This result reveals 
a positive aspect of the diet of these individuals be- 
cause adequate fiber intake may contribute to disease 
control. The adequacy of fiber intake was mainly due 
to the regular bean consumption by the diabetics in 
this study. The average bean consumption was 194.6 
+ 78.2 g/day (data not shown), which provides 16.5 
g fiber/day. This represents more than 50% of the fi- 
bers average intake in the studied population. Thus, 
this typical habit of the Brazilian population can ex- 
plain the higher fiber intake recorded in this survey 
compared to those in international studies. In a cross- 
sectional study involving 722 non-diabetic Brazilian 
adolescents, the excessive intake of fat and non-ha- 
bitual consumption of beans was associated with in- 
sufficient consumption of fibers.? These results show 
the importance of encouraging the maintenance of 
this habit in our population. 

The low protein intake observed in the 15-19 
age group was related to the reduced relative share 
of dairy products in the total food consumption by 
adolescents. Nevertheless, the average intake in the 
three age groups is close to the recommendation and 
that reported in other studies.!2023 Two parameters 
are classically used to estimate protein diet recom- 
mendation:% of VET, which can range from 10 to 30% 
and the recommendation of grams of protein per 
kilogram of weight. In this study, difference in the 
proportion of adequacy of protein intake according 
to the comparative method, VET %, and g/kg was ob- 
served, suggesting that these two recommendations 
are not equivalent. These differences would be es- 
pecially evident in a prescription diet with restricted 
amounts of protein, necessary for some patients, and 
corroborating this divergence. 

Concerning fats, although more than 50% of 
respondents present intake > 30% of VET, the aver- 
age percentage was less than that obtained in other 
studies. Such a comparison is, however, difficult 
because in addition to differences in eating habits, 
the percentage of dietary lipids recommended in 
the literature ranges from 25 to 35%?, < 30%2223. 30 to 
35%, and < 35% of VET?. Therefore, one can assume 
that diets with more liberal amounts of fats may have 
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been prescribed, which may have contributed to the 
high average percent intake in some studies. 

The significant low proportion of the dairy group 
in total food consumption of adolescents aged 15 to 19 
years was also related to the low consumption of satu- 
rated fats and low cholesterol intake found in girls ofthat 
age. The mean percentage intake of saturated fat was 
lower than that found by other authors, that may also 
be due to differences in eating habits between our popu- 
lation and others in international studies. The evaluation 
of the percentage of saturated fat intake against the cur- 
rent trend of consumption reduction (<7% VET) resulted 
in a significant increase in the proportion of individuals 
who exceeded the maximum recommended. In addi- 
tion, cholesterol intake exceeded the recommendation 
on a significant percentage of the population, although 
lower than that reported in other studies.?:24 

The average intake of monounsaturated fat was 
lower than the current recommendation and high- 
ligshted in other studies.”22º The high prevalence of 
individuals with total and saturated fat intake was 
higher than the recommendations and suggests that 
the studied population is at increased risk for dyslip- 
idemia and cardiovascular diseases considering that 
saturated fat is a major dietary determinant of LDL 
cholesterol plasma levels.º 

Another important factor related to the occurrence 
of dyslipidemia is overweight. Although the prevalence 
of overweight in this population was low, an associa- 
tion between overweight and increased fat intake was 
observed. Considering that child overweight is an inde- 
pendent predictor of the development of dyslipidemia in 
adulthood,” the need for the periodic monitoring of nu- 
tritional status in this population is even more evident. 

Considering the current recommendations suggest- 
ing that the consumption of monounsaturated fat as the 
main source of dietary fat and reduced consumption of 
saturated and trans fats, we observed that the feeding 
lipid profile of the studied population was not adequate. 


CONCLUSION 


The occurrence of bad eating habits among the 
studied participants and diet consumption with poor 
lipid profiles were observed. Given the importance of 
maintaining proper metabolic control and increased 
risk of cardiovascular disease, the investment in guid- 
ing this population about the dietary pattern and im- 
proved fat intake quality is necessary. 
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Simultaneous educational work with families 


is necessary to help patients complying with these 
guidelines in order to involve them in treatment and 
supporting and encouraging regular diet adherence 
and maintenance of dietary plans. 
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